Introduction The cervical lymph node metastasis (CM) is one of the most important prognostic factors for oral squamous cell carcinoma. Although the frequency and distribution of CM for tongue carcinoma (TC) are well documented in the literature, there is only little data on metastasis patterns depending on the location of the cancer within the tongue. Materials and Methods In a retrospective study all patients with a T1-T2 TC who were treated between 1997 and 2013 were analysed regarding epidemiological data, risk factors, and tumour parameters such as exact localization, CM. Results 204 patients (59 ± 15 years; $37 %, #63 %) were included. At the initial diagnosis 23 % had an advanced tumour stage (III-IV) due to CM. The occurrence of CM was significantly higher for T2, advanced G-status and the localization in the posterior area of the tongue. The presence of CM-but not the recurrence-had a significant influence on the survival rate. Conclusion The small TC has an aggressive metastatic behaviour depending not only on the classical prognostic factors such as grading and tumour size, but is also strongly influenced by the posterior location within the tongue.
Introduction
With 200,000-350,000 cancer deaths per year worldwide the oral squamous cell carcinoma (OSCC) is ranked sixth in the list of the most common malignant tumours [1, 2] . The most important clinical prognosis factors at the time of initial diagnosis are the tumour size and the presence of lymph node metastasis in the neck [3, 4] . The cervical metastases (CM) most often occur in levels I and II [5, 6] . There is a high incidence of occult cervical lymph node metastases of approximately 25 % in a clinical negative neck (cN0) case situation resulting in diagnostic and therapeutic difficulties [7] [8] [9] . Strategies how to deal with the cN0 still remain controversial and reach from a wait and see strategy to a prophylactic neck dissection. Clinical characteristics of the tumour and histopathological features can help to adjust the estimated risk of CM [9, 10] . Although factual data for metastasis of OSCC and specially for the tongue and the benefits of prophylactic neck dissection have been published [3, [11] [12] [13] , there are only few studies concerning the behaviour of CM according to the location of the TC itself for small cancers [14, 15] .
Materials and Methods
All patients with SCC of the tongue (TC) who were treated from 1997 to 2013 at the Department of Oral and Maxillofacial Surgery of the University Medical Center in Mainz, Germany were comprised. All clinical data files from the tumour patients were scanned for primary TC. The exclusion criteria were malignancies other than OSCC, malignancies that were not primarily treated in domo, tumours from other locations that secondarily infiltrated the tongue and tumours that infiltrated other parts of the oral cavity but not the tongue. All patients underwent a surgical therapy of the tongue cancer including tumour resection and at least a selective neck dissection of the ipsilateral site in level I-III. Due to the fact that a skip metastases is very rare in T1/2 tongue cancer [16, 17] we only performed a lymph node dissection in levels I-III and only extended it to levels IV-V when a CM was detected in the higher levels. 85 % (n = 174) of the patients underwent a primary bilateral neck dissection. Intraoperatively frozen sections were performed to detect possible CM with immediate extension of the ND in Levels IV and V. And in case of later detection in the final histopathological specimen a revision surgery in levels IV and V were performed.
The following data were collected: epidemiological information (age, gender, time of diagnosis), main risk factors (alcohol and tobacco), localization and site of the tumour within the tongue (front, middle and posterior third), tumour size, lymph node and distant metastasis status, histologic resection margin, grading, follow-up time, recurrence, and survival. The TC was classified according to the 2003 TNMG staging system of the UICC [18] .
Statistical analysis was performed using SPSS 17.0 for Windows Ò . The survival rate and the statistic calculation were processed using a Kaplan-Meier plot in combination with a log-rank test. The analysis of the tumour localization was evaluated by a Chi square test. The relationship between cervical metastasis and clinical factors such as the TNM stage of the tumour and the location of the tumour were analysed with a logistic regression. A p value of B0.05 was defined as statistically significant.
Results

Epidemiological Data, Risk Factors and Distribution Within the Tongue
In the analysed period a total of 283 patients suffered from a tumour that was only located in the tongue. In 35 cases the TC was not a primary tumour and in an additional five patients a carcinoma in situ was diagnosed. Of the remaining 243 patients with a primary OSCC of the tongue 204 patients had a T1 or T2 tumour and were comprised for further analysis. The average age of this patient group was of 59 ± 15 years (standard deviation). Seventy-six patients (37 %) were females (age 61 ± 16 years) and 128 patients (63 %) were males (age 58 ± 14 years). The average follow-up time was 48 months (range 1-214). 60 % of the patients showed a risk profile regarding smoking (smokers 41 %) and frequent consumption of alcohol (patients drinking alcohol 51 %). The rate for the risk factors was higher for male patients (66 %) compared to female patients (50 %). 52 % of the TC were located on the right, 48 % on the left hand side, 25 % in the anterior third of the tongue, 50 % in the middle third, and 25 % in the posterior third (Table 1) .
TNM-Status and Cervical Lymphatic Metastasis
23 % of the patients had an advanced tumour stage (3-4) due to a CM at the time of the initial diagnosis. In two cases the CM was on the contralateral site. The rate of occult CM was 10 % (17 pN? cases were preoperative cN0). No patient showed a distant metastasis at the initial presentation. The majority of patients had a G2-3 tumour differentiation. 21 % of the OSCC had a good differentiation (G1) ( Table 1) . Out of 126 T1 tumours 35 were in the anterior, 63 in the middle and 28 in the posterior third. Fifteen out of 78 T2 tumours were in the anterior, 39 in the middle and 24 in the posterior third, so that T1 and T2 tumours were more or less evenly spread throughout the tongue (p = 0.245).
To identify which of the following parameters-tumour size, differentiation or localization of the tumour-may influence the rate of CM a logistic regression was performed Table 1 Epidemiological data and TNM classification of the patients with T1-T2 SCC of the tongue at the point of initial diagnosis Table 2 ). 57 % of G3 carcinomas and 23 % of the G2 carcinomas already had a CM whereas only 5 % of good differentiated (G1) carcinomas had one (Table 2) . Furthermore the localization of the tumour in the posterior region of the tongue (middle and posterior third) significantly increased the risk for a CM (p = 0.002). 40 % of the posterior TCs already had developed a CM, whereas only 21 % of the middle part and 10 % of the anterior third showed a locoregional spread ( Table 2 ). The average follow-up period was 48 months. Overall, 26 % of the patients developed a recurrence after 12 months (median). The majority of the patients developed a CM (40 %) or local recurrence (35 %). The neck recurrence was ipsilateral in 76 % (n = 16) and contralateral 24 % (n = 5) of cases. Distant metastases with 9 % and a second OSCC in a different localization with 16 % were rarer causes of relapse.
For the T1 and T2 tongue carcinomas the presence of lymph node metastases had a significant effect on the 10-year survival (p = 0.02*) (Fig. 1) . The recurrence had no significant effect on survival (p = 0.31*) (Fig. 2) . Recurrence in our analysis was defined as CM, local recurrence or distant metastases. The recurrence in Fig. 2 was analyzed as one group and was not divided into different subgroups. A second OSCC in a different localization is no recurrence and was therefore excluded from the analysis.
Discussion
Regarding the demographic data and the risk profile our patient pool coincides with the literature (Table 3 ). The gender distribution of approximately 1:2 ($:#) and the average age of 59 ± 15 years are identical to the literature.
The high proportion of 60 % of the patients with a history of typical risk factors (tobacco and alcohol) and the higher proportion of men among them agrees well with the published data [19, 20] .
Despite advances in multimodal therapy, the 5-year survival rate for OSCC has not improved significantly over the last decades. It remains at 50-55 % with a wide [14, 21] . The TNM classification is a reliable indicator of prognosis for the OSCC with primary tumour size and cervical metastasis status being the most significant factors affecting the survival [22] . The estimation of tumour size in the OSCC is certainly possible by clinical examination and modern imaging methods. Unfortunately, the preoperative diagnosis provides no reliable information for the evaluation of cervical lymph nodes [23] . Because of the high rate of occult metastases in particular in tongue cancer the neck dissection continues to be the gold standard for the assessment of the lymph node status and is therefore anchored in guidelines [14, 24] . In prospective randomized studies, the benefit of selective neck dissection (SND) compared to wait and see strategies for early stage OSCC with a clinically N0 situation has been proven [25, 26] About 30 % of patients with OSCC are found to have lymph node metastasis on their initial evaluation, with an even higher rate in patients with oral tongue cancer due to its anatomy with a dense lymphatic network [14] . There is also the fact that micrometastatic tumor deposits can easily be missed in routine histopathological examination, consequently resulting in underestimation of the real occult metastasis rate [27] . The incidence rate of micrometastasis with clinically N0 necks is reported to be between 9 and 22 % [28] and their presence is associated with a negative outcome for the patients [29] . The histopathological examination of the lymph nodes of this study did not include immunohistochemical staining. Therefore the real rate of occult CM might be higher than the 10 % detected by the routine histopathological examination. Nevertheless conversely, a majority of patients is over treated by the neck dissection. To reduce the possible postoperative complication, therefore, on the one hand modification of ND with preservation of anatomical structures and selection of the relevant lymph node level has been made [30] . On the other hand through the establishment of risk scores with the help of clinical and histopathological risk characteristics (size, differentiation, depth of tumour infiltration, tumour thickness, invasion front, etc.) it is possible to estimate the risk for the development of CM in a better way [31] . However, for the most histopathological risk factors a reliable estimation is only possible after the evaluation of the whole tumour block [23, 32] . Thus localization, tumour size and differentiation remain as simple and practicable risk factors for preoperative risk stratification.
Even for the small T1-2 OSCC the N-status is an important prognostic factor for the survival. The development of a recurrence leads to a worsening of the survival curve, which however is not significant in the present analysis. The effect of potential salvage treatment has not been analysed. The recurrence remains a significant influence factor for survival when considering the distant metastases isolated from the loco-regional recurrence (CM and local recurrence). Critical to the evaluation of the survival curves is the relatively high proportion of patients with a short follow-up time of less than 6 months. In the analyzed data 12 % of the patients (n = 25) had a followup less than 6 months and therefor were excluded from the survival analysis. Furthermore the depth of invasion is a risk parameter for the development of cervical metastasis [12, 14] . But it was not analyzed due to retrospective nature of this epidemiologic study. The specimens have not been analyzed again.
Conclusion
The proportion of 23 % of T1-T2 TC with CM was rather high as described in literature. Next to the classic risk factors for CM like tumour size and poor differentiation this study identified the localization of the TC to be another risk factor with a higher risk for TC in the posterior portion of the tongue. Even for the small tongue carcinomas the presence of a lymphatic metastasis significantly influenced the survival. The SND should be performed in small tumour, however if a wait and see strategy is being discussed then in addition to the tumour size and grading the location should be taken into consideration for decision making.
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